Hypercalcemia and osteolytic bone lesions as the major symptoms in a chronic lymphocytic leukemia/small lymphocytic lymphoma patient: a rare case Jian Hua, 1) Shiro Ide, 1) Shin Ohara, 1) Tomoyuki Uchida, 1) Morihiro Inoue, 1) Kazuteru Ohashi, 2) Masao Hagihara 1) We report a 40-year-old woman who presented with multiple osteolytic bone lesions and hypercalcemia, which are rarely caused by chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL). Although receiving intensive chemotherapy and allogeneic transplantation, the patient had a poor outcome with an overall survival of 2 years. To our knowledge, this presentation is extremely rare for B-chronic lymphocytic leukemia, and new treatment strategies may be needed for long-term control of the disease.
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Fig. 2.
Bone marrow biopsy examination revealed diffuse lymphocyte infiltration (2a and 2b), as stained by hematoxylin-eosin with original magnification at 4x and 40x, respectively. These lymphocytes were strongly positive for CD5 (2c) and CD23 (2d) on immunocytochemistry (original magnification 40x) After treatment with calcitonin and hydration with normal saline to resolve hypercalcemia, the patient was started on a standard FCR (fludarabine, cyclophosphamide, rituximab) regimen. After two cycles of FCR, positron emission tomography-computed tomography (PET-CT) was performed, and the median maximum standardized uptake value was 8.48 in multiple bone lesions, which indicated no remission ( Figure 3 ). Therefore, examination of bone marrow aspirate was repeated, demonstrating marked infiltration of lymphocytes (nucleated cells of 85%) with 65% co-positive CD5 and CD23 on flow cytometric immunostaining. G-banding analysis revealed complex chromosome abnormalities, including t(2;14)(p13;q32), del(9)(q?), (9) and (11) (q?), and add (12)(p11.2) and (14)(q11.2). In order to exclude the possibility of transformation to high-grade nonHodgkin lymphoma, bone biopsy was performed, revealing bone infiltration by CLL/SLL without Richter transformation. The patient was readmitted for full-body skeletal pain and loss of appetite. Laboratory examinations demonstrated the recurrence of hypercalcemia, suggesting disease progression. The patient underwent salvage treatment with bendamustine and rituximab for three 28-day cycles. Partial remission was achieved based on the results of PET-CT and bone marrow examinations (data not shown). However, one month later, the patient developed difficulty walking due to hip pain, and the recurrence of CLL/SLL complicated by hypercalcemia was confirmed. The patient was transferred to a second hospital for allogeneic transplantation where she underwent 1 cycle of clofarabine, which was approved by the institutional review board of the hospital for treatment of CLL/SLL, plus cytarabine, followed by 1 cycle of vincristine, asparaginase and dexamethasone. Although the patient underwent these intensive therapies, she only achieved partial remission. After full-match allogeneic transplantation was performed, complete remission lasted for one year. The patient died of recurrence of the disease even though umbilical cord blood transplant was performed.
DISCUSSION
Hypercalcemia is a well-known complication of many neoplastic diseases, such as lung cancer, myeloma, Burkitt lymphoma and adult T cell lymphoma, but it rarely occurs in CLL/SLL. 3 The most common form of hypercalcemia is mediated by PTHrP, often presenting in patients with bone metastases of solid tumors such as breast cancer and nonsmall cell lung cancer. 4 Another important type is local osteolytic hypercalcemia, majorly exhibited in multiple [5] [6] [7] [8] [9] [10] [11] [12] In our case, there was no evidence of elevated serum PTH or PTHrP, corresponding to this type of osteolytic hypercalcemia. Unlike the type with elevated PTH or PTHrP, the mechanisms for hypercalcemia remain unclear, although several speculations have been made. In general, the predominant cause of this hypercalcemia is suggested to be bone resorption by activated osteoclasts in the vicinity of tumor cells metastatic to bone. Although not well-characterized, numerous cytokines and local regulatory factors have been implicated in this type of hypercalcemia. 12 Koutroumpakis et al. suggested that TNF-α and IL-6 can increase bone resorption. 12 Bone marrow infiltration by CLL/SLL can be divided into four common patterns: interstitial, nodular, mixed interstitial and nodular, and diffuse. The diffuse pattern was reported to be associated with a median survival of 28 months, 2 similar to our case. Hypercalcemia is considered to be a negative prognostic factor in several hematological malignancies. 12 We reviewed the previously reported cases of CLL/SLL complicated by osteolytic bone lesions and/or hypercalcemia, excluding those with elevated PTH or PTHrP levels. As shown in table 1, the patients in four of eight cases, including ours, died within 2 years, consistent with previous reports, demonstrating that hypercalcemia with osteolytic bone lesions is associated with a poorer outcome in CLL/SLL. 7, 9 In CLL/SLL, t(2;14)(p13~16;q32) is a rare chromosomal aberration. 13, 14 Molecular genetic studies demonstrated that this translocation juxtaposed the BCL11A gene at 2p13~16 with the IgH gene at 14q32. 13, 14 CLL/SLL with t(2;14) (p13~16;q32) and BCL11A/IgH rearrangement was characterized by non-mutated IgVH genes, and atypical morphological features, such as a heterogeneous mixture of a small and large cells, plasmacytoid differentiation, increased prolymophocytes, or conspicuous nuclear indentations, suggesting an u n f a v o r a b l e p r o g n o s i s f o r C L L / S L L w i t h t ( 2 ; 1 4 ) (p13~16;q32). 13, 14 In our case, a complex chromosomal aberration including t(2;14)(p13;q32) may have been associated with a distinct clinicopathological entity, different from CLL/SLL without these abnormal chromosomal phenomena. However, we were unable to confirm the relationship between the chromosome aberration of t(2;14)(p13~16;q32) and the hypercalcemia and osteolytic bone lesions in our patient.
In conclusion, we report a very rare case of CLL/SLL presenting with hypercalcemia and osteolytic bone lesions. Although the patient received intensive treatment and allogeneic transplantation, the patient had a poor outcome with an overall survival of 2 years. Further studies are needed to clarify the characteristics and pathogenic mechanisms underlying CLL/SLL-related osteolysis and hypercalcemia.
